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A windscreen wiper (10) includes an elongate curved backbone (12) which is of a resiliently flexible material and a force applying 
member (14) which is connected to the backbone at two spaced apart points (20, 22). The spacing distance S (expressed in millimetres) 

between the points then is between (1) Si » 0.1 *L and (2) S 2 ■= 0.35 *L where the length is the total length of the backbone 

expressed in millimetres. 
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A WINDSCREEN WIPER 



10 This invention relates to a windscreen wiper, which is also known as a 

windshield wiper. 

The invention relates in particular to a windscreen wiper which has a curved 
backbone and which may have a varying width and/or thickness. It will be appreciated 
15 by those skilled in the art that the backbone may be in the form of a beam that is 
curved in a plane or may have compound curvature. The beam will then usually have 
width and thickness dimensions. The beam will also have a radius of curvature at 
each point along its length. 

20 When such a windscreen wiper is pressed onto a surface such as the 

windscreen (or windshield) of a vehicle, the force intensity (the force per unit length) 
will vary at different positions along the length of the beam. A large number of 
factors affect the manner in which the force intensity distribution varies, such as: 
the material from which the beam is made and the Young's modulus 
25 thereof; 

the length of the beam; 
curvature of the beam; 
curvature of the surface; 

variation in any one or both of the width of the beam and the thickness 

30 of the beam; 

the magnitude of the force applied to the beam; and 
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the position, or positions, at which the force is applied. 

The applicant has found that, with shorter beams, it is adequate to apply the 
35 force at a single point. However, with longer beams, ie beams that are longer than 
about 400mm it is preferable to apply the force to the beam at two spaced apart 
points. The applicant has further found that the degree of variation of force intensity 
resulting from changes in curvature of the surface and the magnitude of the force 
applied to the beam, in use, varies significantly depending on the spacing between the 
40 points of application of the force and the ratio between the spacing distance and the 
total length of the beam. 

The applicant has further found that if the spacing between the points exceeds 
a certain limit, the windscreen wiper will not operate in an efficient manner. There 

45 are two main factors which should be taken into account when determining the upper 
bound of the spacing between the points. Firstly, the vertical clearance between the 
beam and a force applying member should be taken in to account when, in use, the 
beam changes from straight to free form and vice versa. Secondly, longitudinal 
movement of the beam between the force application points should also be 

50 considered, when the beam changes from straight to free form and vice versa. 

The applicant has conducted substantial analysis in this regard and believes that 
he has found a relationship between the spacing distance and the total length of the 
beam and, consequently, between the ratio of spacing distance to total length and 
55 length, which provides a windscreen wiper that operates in an improved manner. 
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According to a first aspect of the invention there is provided a windscreen 
wiper which includes 

an elongate curved backbone which is of a resiliently flexible material; and 
60 a force applying member which is connected to the backbone at two spaced 

apart points 

with the spacing distance S (expressed in millimetres) between the points being 



between 

5 1 = 0.1 * L (1) 

65 and 

5 2 = 0.35 * L (2) 



where the length L is the total length of the backbone expressed in millimetres. 



Further according to a second aspect of the invention there is provided a 
70 windscreen wiper which includes 

an elongate curved backbone which is of a resiliently flexible material; and 
a force applying member which is connected to the backbone at two spaced 
apart points 

with the ratio R of spacing distance S between the points and the total length 
75 L (R = S/L) being between 



R, = 0.1 (3) 

and 

R 2 = 0.35 (4) 

80 



where the spacing distance S and the length L are expressed in the same units of 
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measure. 

The preferred spacing distance S p between the spaced apart points is about 
85 S p = 0.363 * L - 0.000146 * L 2 (5) 

and the preferred ratio R p is about 

R p = 0.363 - 0.000146 * L (6) 

90 The force applying member may be connected to the backbone in such a 

manner as to permit relative longitudinal displacement between the force applying 
member and the backbone. 

The curved backbone may have a varying width and or thickness, along its 
95 length. The backbone may further have a free form curvature in a plane or may have 
a compound curvature (that is curved in two planes). 

It will be appreciated that the force applying member normally straddles the 
geometric centre of the backbone. This is particularly so for a windscreen wiper that 
100 is intended for use on a driver's side. However, the force applying member may be 
positioned off-centre for certain cases, such as on passenger side windscreens. In 
that way the overall performance of the wiper may be optimised. 

The invention is now described, by way of example with reference to the 
105 accompanying drawings. In the drawings, 

Figure 1 shows schematically a windscreen wiper in accordance with the invention; 
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Figure 2 or Graph A illustrates the beam width at various positions along the length 
of the beam; 

Figure 3 or Graph B illustrates the thickness of the beam at various positions along the 
110 length of the beam; 

Figure 4 or Graph C shows the beam centre-line coordinate relative to the position 
along the length of the beam; 

Figure 5 or Graph D illustrates the typical clearance required for the beam as a 
function of spacing distance S; and 
1 1 5 Figure 6 or Graph E illustrates the typical amount of longitudinal movement between 
the beam and the pin when the beam changes shape from curved to straight and vice- 
versa. 

The windscreen wiper 10 includes a backbone 12 which is in the form of a 
120 beam. The beam is made from spring steel having a Young's modulus of 205GPa. 

The length of the beam is 700mm. The beam tapers both in width and thickness from 
its centre toward its free ends or tips as shown in Graph A and Graph B respectively. 
Graph A illustrates the beam width (in millimetres) at various positions along the 
length of the beam, which is also measured in millimetres. Graph B illustrates the 
125 thickness of the beam (in millimetres) at various positions along the length of the 
beam which is also measured in millimetres. 

The beam is curved longitudinally, in a plane, with a predetermined radius of 
curvature at every point along its length. Graph C shows the beam centre-line 
130 coordinate relative to the position along the length of the beam (in millimetres). 
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A force applying member 1 4 is connected to the beam 1 2 at two spaced apart 
points 1 6 and 1 8, with a spacing distance S between the points. At the point 1 6, the 
force applying member 14 is connected to the beam 12 by means of a pin 20 which 

135 is pivotally located in a complementary hole in the beam 12 which does not permit 
relative longitudinal movement between the beam 1 2 and the force applying member 
14. At the other point 18, the force applying member 14 is connected to the beam 
1 2 by means of a pin 22 which is received in a longitudinal slot 24 in the beam 1 2 so 
that relative longitudinal and pivotal movement between the pin 22 and beam 1 2 is 

140 permitted. 

It will be appreciated that there needs to be clearance between the force 
applying member 14 and a line between the points 16 and 18, indicated at 26, in 
which the section of the beam 1 2 between the points 1 6 and 1 8 can move when the 
145 beam changes shape from curved to straight and vice-versa. 

Graph D illustrates the typical clearance 26 required for the beam 1 2 described 
above as a function of spacing distance S and Graph E illustrates the typical amount 
of longitudinal movement between the beam 1 2 and the pin 22 when the beam 1 2 
150 changes shape from curved to straight and vice-versa. 

The spacing S is 1 50mm. In this case, the ratio R of spacing distance S 
between the points 16 and 18 and the total length L (R - S/L) is therefore 0,214. 



155 
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CLAIMS: 

1. A windscreen wiper which includes 

an elongate curved backbone which is of a resiliently flexible material; and 
a force applying member which is connected to the backbone at two spaced 
1 60 apart points 

with the spacing distance S (expressed in millimetres) between the points being 



between 

S 1 = 0.1 ^ L (1) 

and 

165 S 2 = 0.35 * L (2) 



where the length L is the total length of the backbone expressed in millimetres. 

2. A windscreen wiper which includes 

an elongate curved backbone which is of a resiliently flexible material; and 
1 70 a force applying member which is connected to the backbone at two spaced 

apart points 

with the ratio R of spacing distance S between the points and the total length 
L (R = S/L) being between 

175 R, - 0.1 (3) 

and 

R 2 = 0.35 (4) 



180 



where the spacing distance S and the length L are expressed in the same units of 
measure. 
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3. The windscreen wiper as claimed in Claim 1, in which the preferred spacing 
distance S p between the spaced apart points is about 

S p = 0.363 * L - 0.000146 * L 2 (5) 

185 4. The windscreen wiper as claimed in Claim 2, in which the preferred ratio R p is 
about 

R p = 0.363 - 0.000146 * L (6) 

5. The windscreen wiper as claimed in Claim 1, in which the force applying 
190 member is connected to the backbone in such a manner as to permit relative 

longitudinal displacement between the force applying member and the backbone. 

6. The windscreen wiper as claimed in Claim 1 , in which the curved backbone has 
a varying width and thickness, along its length. 

1 95 7. The windscreen wiper as claimed in Claim 1 , in which the curved backbone has 
a constant thickness along its length. 

8. The windscreen wiper as claimed in Claim 1 , in which the curved backbone has 
a constant width along its length. 

200 

9. The windscreen wiper as claimed in Claim 1 , in which the backbone has a free 
form curvature in a plane. 



205 



10. The windscreen wiper as claimed in Claim 1, in which the backbone has a 
compound curvature. 
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11. The windscreen wiper as claimed in Claim 1 , in which the force applying 
member straddles the geometric centre of the backbone. 

12. A windscreen wiper substantially as herein desribed with reference to the 
210 accompanying drawing. 
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FIGURE 2 
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Beam Thickness (mm): 
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GRAPH B. 

FIGURE 3 
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Beam Centerline Coordinates (mm): 
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GRAPH C. 

FIGURE 4 
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Twin Point Separation (mm): 
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FIGURE 5 
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2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

(D1) US-A-3 785 002 shows a windscreen wiper - as depicted in Fig. 3 of D1 - 
comprising a blade body 15 which is formed of resiliently flexible material (see column 
2, lines 29 - 34 of D1) and which is connected to a force applying member 13,32,24. 
The mounting strip 24 is connected to the backbone at two apart points with screws 25. 
As shown in Fig. 3 the mounted strip is bent and extends away for spring 21 , so that 
only the area of the screws 25 are in contact with spring 21 . 

The subject-matter of claims 1 and 2 differs therefrom in that the spacing distance S 
between the points being between S1= 0.1 * L and S2= 0.35 * L where the length L is 
the total length of the backbone or - the same teaching expressed with other wording - 
according to claim 2 in that the ratio R of spacing distance S between the points and 
the total length L (R=S/L) being between R1 =0.1 and R2 = 0.35. 

Therefore, the subject-matter of claims 1 and 2 are novel. 

Claims 3 and 4 suggest a preferred calculation of the distance S and ratio R. These 
formulae are also novel. 

The prior art documents mentioned in the Search Report don't give any suggestions to 
apply the novel formulae according to claim 1 to 4 ot similar dependencies, so that the 
subject-matter of claims 1 to 4 are considered as involving an inventive step. 

The dependent claims 5 to 1 1 contain further improvements for the windcreen wiper 
according to claims 1 to 4. 

However, the features of these claims are either shown in D1 or (D2) EP-A-0 594 451 
which suggests a curved backbone as defined in claim 6, so that the dependent claims 
don't contain features which are per se inventive.. 
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Re Item VII 

Certain defects in the international application 

The determination of the optimal distances of the force applying points which controls 
the force intensity distribution depends further on (see lines 20 to 32 of the description, 

1) the material from which the beam is made and the Young's modulus thereof; 

2) The curvature of the beam; 

3) the curvature of the surface (windscreen) 

4) variation in any one or both of the width of the beam and the thickness of the beam; 

5) the magnitude of the force applied to the beam. 

However, these 5 factors are omitted in the formulae according to claims 1 to 4, so that 
these claims are not clear, because it is evident for the man skilled in the art to apply 
the factors 0.1 and 0.35 would not cover all variations off factors 1 to 5 

Since factors 1 to 5 are necessary for a precise calculation the calculated preferred 
spacing according to claims 3 and 4 could only be correct for special factors 1 to 5. 

Therefore, claims 1 to 4 seems not to be clear and the application of these formulae 
seems to be speculative for all the variations of factors 1 to 5. 

Claims 1 and 2 contain the same technical teaching, so that one of claims 1 and 2 
should be deleted. 

The independent claim should be formulated in the two-part form. 

Documents D1 and D2 should be mentioned in the description as the nearest prior art. 
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Applicants or agent's file reference 
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FOR FURTHER see Notification of Transmittal of International Search Report 
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ACTION 


International application No. 

PCT/IB 99/01574 


International filing date (day/month/year) 

23/09/1999 


(Earliest) Priority Date (day/month/year) 

09/10/1998 


Applicant 

TRICO. PRODUCTS CORPORATION et al . 



This International Search Report has been prepared by this Internationa] Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a 



With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box li). 



■i. With regard to the title, 

f"X~| the text is approved as submitted by the applicant. 

| | the text has been estaDlished by this Authority to read as follows: 



With regard to the abstract, 

[ [ the text is approved as submitted by the applicant. 

nn the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. J 

pT| as suggested by the applicant. None of the figures. 

| | because the applicant failed to suggest a figure. 

j [ because this figure better characterizes the invention. 
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Box III TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet) 



The abstract is modified as follows: 

line 1: after "wiper" insert "(10)"; 

line 1: after "backbone" insert "(12)"; 

line 2: after "member" insert "(14)"; 

line 3: after "points" insert "(20,22)". 
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